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REFEREEDl
Arthur  C. Nelson,  Thomas W.  Sanchez
The Effectiveness of U rban  C o n ta in m en t Regim es 
in Reducing E xurban  S praw l
During the 1990s, the exurban landscape 
grew faster and added more people than 
urban, suburban, and rural landscapes. 
In many respects, exurbanization is the 
quintessential representation of urban 
sprawl and the problems it poses. More 
than 100 metropolitan areas across the 
US attempt to manage exurbanization 
through various forms of urban contain­
ment at regional or subregional scales. In 
this article, we assess the extent to which 
urban containment is effective in manag­
ing exurban sprawl in the 35 largest met­
ropolitan areas in the US.
Through simple cross-section analysis, 
we found that relative to metropolitan ar­
eas without urban containment, those 
pursuing "strong" containment efforts 
performed best in reducing exurbaniza­
tion. Strong containment programs are 
those that direct urban development into 
areas defined by urban containment 
boundaries and restrict development out­
side the boundaries. Metropolitan areas 
with "natural" containment, i.e., where 
development is constrained because of 
oceans, mountains, public ownership, 
and water supply, did not perform as 
well but saw less exurbanization than 
noncontained metropolitan areas. Least 
effective relative to other forms of con­
tainment were metropolitan areas with 
weak containment efforts, principally be­
cause such approaches do not substan­
tially restrict development outside con­
tainment boundaries. Strong urban con­
tainment appears to be effective in reign­
ing in exurban sprawl but without appar­
ently dampening population growth gen­
erally.
Introduction
In 1955, A u g u s te  S p e c to rsky  w ro te  
a b o u t The Exurbanites, w h o m  he o b ­
se rved  w h ile  tra v e lin g  b y  tra in  from  
C o n n e c tic u t a n d  w e s te rn  N e w  Jersey
(an d  even  eas te rn  P e n nsy lvan ia ) to  
M a n h a tta n . W h e re  th e y  liv e d  w a s  n o t in 
the c itie s , n o r in the n e w ly  fo rm e d  sub­
urbs o f  Long Is land  a n d  ea s te rn  N e w  
Jersey, a n d  no t re a lly  in  a n y  ru ra l la n d ­
sca p e . T hey liv e d  b e y o n d  the sub u rb s  -  
the e xu rb s  as he c a lle d  them .
H a lf  a  c e n tu ry  la te r, w e  f in d  Spec- 
to rsky 's  e x u rb ia  to  be  a  c o m p le x  la n d ­
sca p e  c o m p o s e d  o f  sm a ll to w n s , v e ry  
lo w  d e n s ity  s u b d iv is io n s , esta tes a n d  
m a n u fa c tu re d  hom es, a n d  fa rm s  (D av is  
e t a l. 1 994). W e  a ls o  fin d  a  n e w  b re e d  
o f  e x u rb a n ite s  -  those  w il l in g  to  co m ­
m ute vas t d is ta n ce s  in th e ir  c a r  w h e th e r 
o r  n o t ra i l s e rv ice  is a v a ila b le .  W e  fin d  
th a t the p rocess  o f  e x u rb a n iz a t io n  has 
b e co m e  p e rh a p s  the m ost p e rn ic io u s  
fo rm  o f u rb a n  s p ra w l (S a n ch ez  a n d  N e l­
son 1997; N e ls o n  a n d  S a n ch e z  1999). 
E xu rb a n  d e v e lo p m e n t co n ve rts  a c tiv e  
fa rm s  a n d  fo res ts  in to  lo w  d e n s ity  la n d  
uses. It ty p ic a lly  g e n e ra te s  fe w e r lo c a l 
g o v e rn m e n t revenues than  it costs to  
se rve  (B urche ll e t a l.  2002). A t  the  sam e 
tim e , it e x a c e rb a te s  tra n s p o r ta tio n  sys­
tems s ince  d e n s itie s  a re  to o  lo w  fo r  a n y ­
th in g  b u t the a u to m o b ile , e s p e c ia lly  s in­
g le  o c c u p a n t v e h ic le  tr ip s . By e x te n s io n , 
e x u rb a n iz a t io n  g e n e ra te s  p e rh a p s  the 
h ig h e s t a ir  p o llu t io n  e m iss ions  p e r 
c a p ita  o f  a n y  o th e r la n d s c a p e , a lth o u g h  
fu rth e r resea rch  is n e e d e d  to  s h o w  th is.
D esp ite  the p ro b le m s  it poses fo r  o p e n  
sp a ce  p re s e rv a tio n , p u b lic  se rv ices , 
fis c a l im p a c ts , a ir  q u a lity , a n d  trans­
p o rta t io n  system s, e x u rb ia  w a s  o n e  o f 
the fastest g ro w in g  la n d s c a p e  in the 
1980s (N e lso n  1992a , b ; N e ls o n  a n d  
S a n ch e z  1997). E xu rb a n  a re a s  a c ­
c o u n te d  fo r  n e a r ly  o n e -fifth  o f  a ll n e w  
p o p u la t io n , se co n d  o n ly  to  la rg e  u rb a n  
c o u n tie s  (such as Los A n g e le s ). A t
11.5%  g ro w th , e x u rb a n  co u n tie s  w e re  
se co n d  o n ly  to  s u b u rb a n  co u n tie s  in the 
p a c e  o f  g ro w th .
In the 1990s, h o w e ve r, e x u rb ia  bu r­
g e o n e d  -  g ro w in g  fa s te r (17.8%) a n d  
a d d in g  m ore  p e o p le  (10 m illio n ) than  
a n y  o th e r la n d s c a p e , a n d  a b s o rb in g  
n e a r ly  a  th ird  (31.8%) o f  the n e w  p o p u ­
la tio n . By a n y  m easu re , e x u rb ia  n o w  
d o m in a te s  A m e ric a n  g ro w th . But not 
e v e ry w h e re  -  even  w h e re  on e  w o u ld  e x ­
p e c t it -  as  w i l l  b e  seen.
This a r t ic le  re v ie w s  o n e  w a y  in  w h ic h
e x u rb a n iz a t io n  ca n  be  s lo w e d , th a t is, 
u rb a n  c o n ta in m e n t, a n d  p ro v id e s  sta tis­
t ic a l e v id e n c e  to  th is  e ffe c t. The a r t ic le  
then c o n c lu d e s  w ith  som e sp e c u la tio n  
on  the lo n g  te rm  b e n e fits  o f  u rb a n  c o n ­
ta in m e n t in s lo w in g  e x u rb a n iz a t io n  a n d  
a ls o  d iscusses the need  fo r  sys tem atic  
rese a rch  in to  the  im p a c ts  o f  e x u rb a n iz a ­
tio n .
Using Urban Containment 
to Lasso Exurban Sprawl
In response  to  d e v e lo p m e n t pa tte rn s  
le a d in g  to  w h a t m a y  be  te rm e d  "u rb a n  
s p ra w l,"  d o z e n s  o f  lo c a l,  re g io n a l,  a n d  
sta te  g o ve rn m e n ts  in the  US have  em ­
b a rk e d  o n  "u rb a n  c o n ta in m e n t."  A t its 
h e a rt, u rb a n  c o n ta in m e n t a im s  to  syn­
c h ro n iz e  key p u b lic  fa c ilit ie s  w ith  u rb a n  
d e v e lo p m e n t p ressures, p re se rve  o p e n  
spaces , a n d  fa c ilita te  d e v e lo p m e n t in 
w a y s  th a t p re se rves  p u b lic  g o o d s , m in i­
m izes  p u b lic  costs, a n d  a cco u n ts  fo r  d e ­
v e lo p m e n t im p a c ts  b y  those  w h o  cause  
them  (N e lso n  a n d  D u n ca n  1995; N e l­
son a n d  D a w k in s  2002). W e  re fe r the 
re a d e r  to  N e ls o n  a n d  D a w k in s  (2002) 
fo r  a  re v ie w  o f  h o w  u rb a n  c o n ta in m e n t 
w o rk s  a n d  h o w  it v a rie s  in a p p lic a t io n  
a c ro ss  the U n ite d  S ta tes. O f  in te rest 
he re  is h o w  it m a y  be  used to  re ig n  in 
e x u rb a n  s p ra w l.
O n e  o f  the  co rn e rs to n e s  o f  u rb a n  c o n ­
ta in m e n t is lim it in g  d e v e lo p m e n t b e y o n d  
a n  u rb a n  c o n ta in m e n t b o u n d a ry  such as 
a n  u rb a n  g ro w th  b o u n d a ry , u rb a n  serv­
ice  lim it, o r  (in the  UK) u rb a n  g ro w th  
s to p lin e  (see E as ley  1992). This d e v e l­
o p m e n t is res tr ic te d  in o n e  o f  tw o  p r in c i­
p a l w a y s . First a n d  fo re m o s t in a ll c o n ­
ta in m e n t schem es a re  p re v e n tin g  the 
e x te n s io n  o f  u rb a n  fa c ilit ie s  in to  the 
ru ra l c o u n try s id e , e s p e c ia lly  w a s te w a te r  
tre a tm e n t p ro v id e d  v ia  s a n ita ry  sew ers . 
This re s tr ic tio n  is som e tim es b u t no t a l­
w a y s  e x te n d e d  to  p u b lic  w a te r  systems.
The seco n d  a n d  m o re  d if f ic u lt  w a y  
is re s tr ic tin g  a c tu a l d e n s ity . In the  Tw in  
C itie s  (M in n e a p o lis /S t .  Paul, M in n e s o ­
ta ), m in im u m  lo t s ize  re s tr ic tio n s  d o  not 
d is c o u ra g e  lo w  d e n s ity  u rb a n  d e v e lo p ­
m ent s ince  lo t s izes c a n  ra n g e  from  
o n e  to  five  a c re s  on  se p tic  system s w ith  
o r  w ith o u t p u b lic  w a te r. Such sm all 
a c re a g e  d e v e lo p m e n t is p e rh a p s  the
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m ost p e rn ic io u s  o f  a ll fo rm s o f u rb a n  
s p ra w l s ince  it  consum es la n d  a t a v e ry  
ra p id  p a c e , rem oves la n d  from  a v a r ie ty  
o f  o p e n  sp a ce  uses, s ig n a ls  to  fa rm e rs  
im p e n d in g  c o n v e rs io n  to d e v e lo p m e n t, 
a n d  e x a c e rb a te s  e ff ic ie n t p ro v is io n  o f 
se rv ices  (N e lso n  1999). W e  ca ll this 
" w e a k "  c o n ta in m e n t. A t  the o th e r e x ­
trem e  is m e tro p o lita n  P o rtla n d , O re g o n , 
w h e re  d e v e lo p m e n t o u ts id e  u rb a n  
g ro w th  b o u n d a r ie s  (UG Bs) o ccu rs  o n ly  
in "e x c e p t io n "  a re a s  ( i.e ., a re a s  e x ­
c e p te d  from  s tric t a p p lic a t io n  o f fa rm  
a n d  fo re s t use p o lic ie s  beca use  they  a re  
a lre a d y  b u ilt  o r  co m m itte d  to  lo w  d e n ­
s ity  uses) o r  in  fa rm s a n d  fo rests w h e re  
n e e d e d  to  m a n a g e  a co m m e rc ia l-s c a le  
o p e ra t io n  (w h ich  ca n  ra n g e  from  a b o u t 
20 a c res  fo r  h ig h -in te n s ity  nu rse ries  to 
160 a c re s  fo r  t im b e r p ro d u c tio n ). W e  
c a ll th is  "s tro n g "  c o n ta in m e n t.
U rb a n  c o n ta in m e n t ca n  a lso  o c c u r b e ­
cause  o f n a tu ra l c o n d it io n s . H o n o lu lu , 
H a w a ii,  com es to  m in d  s ince  the c ity  
has v ir tu a lly  n o w h e re  to g o . O n  the 
m a in la n d , p e rh a p s  Los A n g e le s  is the 
best e x a m p le  o f  n a tu ra l c o n ta in m e n t 
s ince  an  o c e a n , m o u n ta in  ra n g e s , a n d  
fe d e ra lly -o w n e d  d e se rt hem  d e v e lo p ­
m en t in . P ho e n ix , A r iz o n a ,  c a n  a lso  be 
co n s id e re d  n a tu ra lly  c o n ta in e d  beca use  
in d iv id u a l w a te r  w e lls  a re  no t f in a n ­
c ia l ly  fe a s ib le  a n d  g o v e rn m e n t a g e n c ie s  
o w n  a m a jo r ity  o f  the  la n d  a ro u n d  tha t 
m e tro p o lita n  a re a .
Thus o u r g e n e ra l q u e s tio n  is: D oes ur­
ba n  c o n ta in m e n t s lo w  the p a c e  o f  e x u r­
ba n  s p ra w l?  M o re  in te re s tin g , D o d if fe r ­
en t fo rm s o f  c o n ta in m e n t have  d iffe re n t 
e ffec ts  on e x u rb a n  d e ve lo p m e n t?
Research Design and Method
W e  a p p ly  these q u e s tion s  to  the 35 
la rg e s t m e tro p o lita n  s ta tis tica l a re a s  
(M S As) as ra n k e d  b y  the US C ensus Bu­
rea u . W e  m easu red  e x u rb a n iz a t io n  d if ­
fe re n tly  than  o u r p r io r  w o rk  th a t m eas­
ured  ch a n g e s  in  d e v e lo p m e n t p a tte rns  
ba se d  on co u n tie s . The rese a rch  q ues­
tio n s  posed  he re  re q u ire  a f in e r g ra in  o f 
g e o g ra p h ic  res o lu tio n . A fte r  a ll,  h o w  
ca n  w e  m easu re  e x u rb a n iz a t io n  in  San 
B e rn a rd in o  C ou n ty , C a lifo rn ia ,  w h ic h  
has d e c id e d ly  u rb a n , s u b u rb a n , e x u r­
b a n , a n d  ru ra l d e v e lo p m e n t -  a n d  is
la rg e r  than  m ost N e w  E n g la n d  states? 
O u r  so lu tio n  is to  m easure  c h a n g e  in 
census b lo c k  g ro u p  p o p u la t io n  d e n s ity  
o v e r tim e  -  p a r t ic u la r ly  c h a n g e  in u rb a n  
c la s s if ic a tio n  status. To d o  th is , w e  firs t 
c la s s ifie d  a ll census b lo c k  g ro u p s  in  se­
lec ted  m e tro p o lita n  a re a s  as u rb a n , sub­
u rb a n , e x u rb a n , o r  ru ra l b a se d  on ce r­
ta in  re s id e n tia l d e n s ity  ra n g e s . C o n s is ­
ten t w ith  the  C ensus, w e  c la s s ify  as "u r ­
b a n "  a re a s  th a t h ave  1,000 o r  m ore  
p e o p le  p e r sq u a re  m ile . B ased on p r io r  
c o n c e p tu a l w o rk  b y  Lang (1986) a n d  
N e lso n  (1 992a , b), w e  c la s s ify  as "e x ­
u rb a n "  census trac ts  w ith  a d e n s ity  ra n g ­
in g  from  300 to  999 pe rsons p e r sq u a re  
m ile . A t  2.5 pe rsons p e r h o u seh o ld  th is 
im p lie s  120 hom es p e r sq u a re  m ile  o r  
an  a v e ra g e  o f  s lig h tly  m ore  than  5 a c res  
p e r h om e  -  c le a r ly  co n s is te n t w ith  v ie w s  
on w h a t cons titu tes  u rb a n -o rie n te d  ru ra l 
re s id e n tia l d e n s itie s  (see a lso  D a n ie ls  
1999). W e  c o n s id e r  b lo c k  g ro u p s  w ith  
d e n s itie s  o v e r 1,000 pe rsons  p e r 
sq u a re  m ile  as " s u b u rb a n "  (co m b in e d  
w ith  u rb a n  c a te g o ry )  a n d  those  w ith  
fe w e r  than  300 pe rsons p e r sq u a re  
m ile .
O n ly  a b o u t a th ird  o f  m e tro p o lita n  a r­
eas a n a ly z e d  u tiliz e  som e ty p e  o f  u rb a n  
c o n ta in m e n t s tra tegy . Los A n g e le s , Las 
V egas, a n d  P h o e n ix  a re  n a tu ra lly  c o n ­
ta in e d . W e  sa y  "n a tu ra lly "  beca use  in 
the case  o f  Los A n g e le s  o ce a ns  a n d  
m ou n ta in s  r is in g  to  m ore  than  10,000 
fe e t hem  d e v e lo p m e n t in to  a b a s in . [ 1] 
Las V egas a n d  P h o e n ix  a re  n a tu ra lly  
c o n ta in e d  b e ca use  o f  p u b lic  o w n e rs h ip  
o f vas t am oun ts  o f  la n d  a ro u n d  them , 
a n d  w a te r  th a t is e xp e n s ive  to  a c q u ire , 
trea t, a n d  d is tr ib u te . T hree  o th e r m e tro ­
p o lita n  a re a s  a re  w e a k ly  c o n ta in e d  -  
O r la n d o ,  San F ra n c isco , a n d  the Tw in  
C itie s  -  beca use  lo w  d e n s ity  e x u rb a n  
d e v e lo p m e n t is n o t o n ly  p o s s ib le  b u t in 
som e respects fa c ilita te d  b y  la n d  use 
re g u la tio n . F ive m e tro p o lita n  a re a s  a re  
s tro n g ly  c o n ta in e d  -  M ia m i,  P o rtla n d , 
S a c ra m e n to , San D ie g o , a n d  S ea ttle  -  
beca use  lo w  d e n s ity  e x u rb a n  d e v e lo p ­
m ent is s im p ly  n o t a llo w e d  o u ts id e  c o n ­
ta in m e n t b o u n d a r ie s  e x c e p t in iso la te d  
lo c a tio n s . It is in te re s tin g  to  no te  th a t 
a m o n g  the to p  1 0 fastest g ro w in g  m et­
ro p o lita n  a re a s  (in te rm s o f p o p u la t io n  
s ize ), h a lf have  som e so rt o f c o n ta in ­
m ent a n d  h a lf d o  no t. A m o n g  the  bo ttom  
10 in g ro w th  ra tes, o n ly  o n e  has som e 
fo rm  o f c o n ta in m e n t a n d  a ll the  rest d o  
not. It seems sen s ib le  th a t c o n ta in m e n t is 
m ore  lik e ly  to  be  used w h e re  g ro w th  oc­
curs a n d  n o t w h e re  g ro w th  d o e s  not.
In a n y  a n a ly s is  o f  the  so rt w e  a re  c o n ­
d u c tin g , n a m e ly  c o m p a r in g  ch a n g e s  in 
ou tcom es o v e r tim e  b e tw e e n  d iffe re n t 
reg im e s  o f  m e tro p o lita n  g ro w th  m an­
a g e m e n t, o n e  m ust be c o g n iz a n t o f  e co ­
lo g ic a l fa lla c y  -  th a t is, a re  ch a n g e s  a t­
t r ib u ta b le  to  so m e th in g  o th e r than  th a t 
w h ic h  is b e in g  m easu red?  T here  is little  
a b s o lu te  c e rta in ty  o f a v o id in g  th is , bu t 
w e  ca n  s ta rt w ith  e s tim a tin g  the s ta tis ti­
c a l re la t io n s h ip  b e tw e en  g ro w th  ra te  
a n d  c o n ta in m e n t reg im e s . In the m o d e l:
P = f(N,W,S)





a n d  w h e re  the in d e p e n d e n t v a ria b le s  
(b in a ry )  a re  types  o f  c o n ta in m e n t, the 
nu ll hyp o th e s is  is no s ta tis t ic a lly  s ig n if i­
c a n t a s s o c ia tio n  b e tw e e n  m e tro p o lita n  
p o p u la t io n  g ro w th  a n d  c o n ta in m e n t 
typ e  -  o r  a t least c o n ta in m e n t d r iv e n  b y  
e x p lic it  p o lic y . If the nu ll h yp o th e s is  is re­
je c te d , w e  m ig h t be c o n c e rn e d  th a t c o n ­
ta in m e n t is in flu e n c e d  b y  g ro w th  o r  v ic e  
ve rsa , a n d  th a t m ore  c o m p le x  in te ra c ­
tio n s  b e tw e e n  g ro w th  a n d  p o lic ie s  need 
to be  e x p lo re d . In the o rd in a ry  least 
squa res  reg re ss io n  o f  the  m o d e l, w e  
f in d :
P= 0.136 + 0.323N (0.088} + 
0.057W(0.088) + 0.056S(0.070j
w h e re  s ta n d a rd  e rro rs  a re  in p a re n th e ­
ses. The c o e ff ic ie n t o f d e te rm in a tio n  is 
m odes t a t 0 .24, m e a n in g  th a t 76 p e r­
ce n t o f  the v a r ia t io n  in p e rc e n t p o p u la ­
tio n  c h a n c e  is a ttr ib u ta b le  to  fa c to rs  
o th e r than  those  re p re se n te d  in the 
m o d e l. A m o n g  the in d e p e n d e n t v a r i­
a b le s , o n ly  n a tu ra l c o n ta in m e n t is s ta tis­
t ic a lly  s ig n if ic a n t a t c o n v e n tio n a l levels 
(for N = p<0.05j. This s im p le  test sug­
gests th a t a t least a m o n g  the p o lic y - 







Las Vegas Natural 4,491 5,461 21.6%
Los Angeles Natural 7,405 8,164 10.3 %
Orlando Weak 2,523 2,760 9.4 %
Seattle Strong 3,576 3,902 9.1 %
Houston None 3,569 3,856 8.0 %
Portland, OR Strong 3,516 3,799 8.0 %
San Francisco Weak 7,359 7,945 8.0 %
Phoenix Natural 4,036 4,300 6.6 %
San Diego Strong 4,836 5,152 6.5 %
Atlanta None 2,316 2,463 6.4 %
Miami Strong 5,653 6,002 6.2 %
Denver None 4,274 4,491 5.1 %
New York None 16,155 16,963 5.0 %
Sacramento Strong 4,077 4,190 2.8 %
Dallas None 3,816 3,909 2.4 %
Salt Lake City None 3,822 3,905 2.2 %
Washington, DC None 4,075 4,163 2.2 %
Norfolk None 3,288 3,293 0.1 %
San Antonio None 3,740 3,721 -0.5 %
Boston None 4,034 3,896 -3.4 %
Chicago None 6,384 6,139 -3.8 %
Minneapolis Weak 3,304 3,168 -4.1 %
Tampa None 3,155 3,019 -4.3 %
Philadelphia None 4,456 4,220 -5.3 %
Charlotte None 2,345 2,207 -5.9 %
Pittsburgh None 3,419 3,205 -6.3 %
New Orleans None 4,923 4,591 -6.7 %
Kansas City None 3,111 2,881 -7.4 %
Columbus None 3,779 3,482 -7.9 %
Detroit None 4,072 3,737 -8.2 %
Indianapolis None 2,998 2,744 -8.5 %
St. Louis None 3,345 3,059 -8.6 %
Cincinnati None 3,325 2,995 -9.9 %
Cleveland None 4,197 3,767 -10.2 %
Milwaukee None 4,315 3,698 -14.3 %
Tab. 1: Urbanized land density change by
rank.
a s s o c ia tio n  b e tw e e n  g ro w th  a n d  c o n ­
ta in m e n t. A lth o u g h  w e  d o  f in d  a n  asso ­
c ia t io n  w ith  resp e c t to  n a tu ra l c o n ta in ­
m ent, w e  su rm ise  th a t w h ile  th is  fo rm  o f 
c o n ta in m e n t m a y  in flu e n c e  g ro w th  p e r 
se, it is none the less  n o t in flu e n c e d  b y  e x ­
p lic it  c o n ta in m e n t p o lic y .
Urbanized Land Density Change
T ab le  1 show s c h a n g e  in p o p u la t io n  
d e n s ity  o f  u rb a n iz e d  la n d . If c o n ta in ­
m en t is e ffe c tiv e , w e  w o u ld  e x p e c t to  
see h ig h e r  u rb a n iz e d  la n d  d e n s itie s  
o v e r tim e  re la tiv e  to  n o n c o n ta in m e n t. 
This a p p e a rs  to  be  c o n firm e d  in Tab le  1 
w h e re  a m o n g  the  10 fastest g ro w in g
m e tro p o lita n  a re a s , 8 a re  c o n ta in e d  
s o m e h o w  a n d  h a lf a re  c o n ta in e d  b e ­
cause  o f  w e a k  o r  s tron g  p o lic ie s . By 
s u b s titu tin g  u rb a n iz e d  la n d  d e n s ity  
c h a n g e  fo r  p o p u la t io n  c h a n g e  in the 
g e n e ra l m o d e l a b o v e  w e  h ave  the  fo l­
lo w in g  reg re ss io n  e q u a tio n :
U = -0.03 + 0. 16N (0.04j + 
0.08W(0.04) + 0. 10S(0.03)
where U % urbanized land density 
change 1990-2000
a n d  w h e re  a ll fo rm s o f  c o n ta in m e n t a re  
s ta tis t ic a lly  s ig n if ic a n t a t  c o n v e n tio n a l 
leve ls (for N, W and S = p<0.05j a n d
the  c o e ff ic ie n t o f  d e te rm in a tio n  is 0 .49 . 
Put d iffe re n tly , re la tiv e  to  m e tro p o lita n  
a re a s  w ith o u t c o n ta in m e n t, u rb a n  c o n ­
ta in m e n t w h e th e r  n a tu ra l o r  d r iv e n  by 
p o lic y  inc rea se s  u rb a n iz e d  la n d  dens ity . 
This s im p le  test suggests th a t a ll fo rm s o f 
c o n ta in m e n t in c lu d in g , n o ta b ly , p o lic y -  
d r iv e n  c o n ta in m e n t is a s s o c ia te d  w ith  in­
c re a s in g  d e n s ity  o f  u rb a n iz e d  la n d  o ve r 
tim e  fo r  the  se lec ted  m e tro p o lita n  a re a s .
Exurbanized Land Change
O n ly  th re e  m etros s a w  an  o v e ra ll red u c ­
tio n  in e x u rb a n iz e d  la n d  from  1990 to  
2000: M ia m i,  P o rtla n d , a n d  N e w  O r ­
leans. T w o  h ave  c o n ta in m e n t a n d  on e  
d o e s  no t. In d e e d , o f  the 10 m e tro p o lita n  
a re a s  w ith  the  leas t c h a n g e  in e x u rb a n ­
iz e d  la n d , o n ly  fo u r h ave  som e fo rm  o f 
c o n ta in m e n t. Is th e re  a  s ta tis t ic a lly  s ig ­
n if ic a n t a s s o c ia tio n  b e tw e e n  c h a n g e  in 
e x u rb a n iz e d  la n d  o v e r tim e  a n d  the 
p re se n ce  o f  co n ta in m e n t?  This que s tion  
is a n s w e re d  in a  re g re ss io n  e q u a tio n  by 
su b s titu tin g  e x u rb a n iz e d  la n d  d e n s ity  
c h a n g e  fo r  p o p u la t io n  c h a n g e  in the 
g e n e ra l m o d e l a b o v e . The fo llo w in g  re­
g re ss io n  e q u a tio n  results:
E = 0.23 + 0.42N(0. 12) +
0.0 1W(0. 12) - 0.205(0.09)
where E % exurbanized land 
change 1990-2000
a n d  w h e re  n a tu ra l a n d  s trong  c o n ta in ­
m en t a re  s ta tis t ic a lly  s ig n if ic a n t a t  c o n ­
v e n tio n a l leve ls  (for N and S = p<0.05) 
b u t w e a k  is no t, a n d  the c o e ff ic ie n t o f 
d e te rm in a tio n  is 0 .39.
These resu lts a re  in te re s tin g . R e la tive  
to  n o n c o n ta in m e n t, w e a k  c o n ta in m e n t is 
seen to  h ave  no  s ta tis t ic a lly  s ig n if ic a n t 
a s s o c ia tio n  w ith  c h a n g e  in e x u rb a n iz e d  
la n d  b u t n a tu ra l c o n ta in m e n t is p o s i­
tiv e ly  a s s o c ia te d  w h ile  s tron g  c o n ta in ­
m en t is n e g a tiv e ly  a s s o c ia te d . The e x ­
a m p le  o f  w e a k  c o n ta in m e n t g ive n  
a b o v e  w ith  resp e c t to  the  Tw in  C itie s  
can  h e lp  e x p la in  the  a m b ig u o u s  re la ­
t io n s h ip  b e tw e e n  it a n d  the  c h a n g e  in 
e x u rb a n iz e d  la n d . N a tu ra l c o n ta in m e n t 
d o e s  no t in c lu d e  p o lic ie s  th a t re in fo rc e  
c o n ta in m e n t so o n e  co u ld  e x p e c t no  im ­
p e d a n c e  to  the  co n ve rs io n  o f  la n d  from
DISP160 45 2005
Metropolitan Area Containment 1990 Exurban 2000 Exurban Percent
Miami Strong 11 3.0 77.0 -31.9%
Portland, OR Strong 273.9 265.8 -3.0%
New Orleans None 178.4 173.3 -2.9 %
St. Louis None 51 1.1 521.6 2.1 %
Pittsburgh None 499.0 518.6 3.9%
Chicago None 309.6 329.0 6.3 %
Salt Lake City None 147.7 160.9 8.9 %
Seattle Strong 372.6 419.2 12.5 %
New York None 286.2 323.2 12.9%
San Francisco Weak 98.2 11 1.2 13.2 %
Norfolk None 235.8 267.5 13.4%
Sacramento Strong 207.9 238.4 14.7 %
Philadelphia None 801.7 924.7 15.3 %
Milwaukee None 315.0 367.9 16.8%
Kansas City None 312.4 366.1 17.2 %
Detroit None 624.0 733.5 17.5 %
San Diego Strong 247.4 294.2 1 8.9 %
Indianapolis None 321.3 384.9 19.8%
Columbus None 267.1 325.6 21.9%
Boston None 927.7 1,134.4 22.3 %
Cleveland None 248.6 304.2 22.4 %
Tampa None 506.3 624.3 23.3 %
Denver None 154.5 193.6 25.3 %
Minneapolis Weak 427.6 536.9 25.6 %
Washington, DC None 536.5 674.6 25.7 %
Cincinnati None 314.6 396.7 26.1 %
Los Angeles Natural 255.0 330.9 29.8 %
Orlando Weak 194.1 258.4 33.1 %
San Antonio None 128.2 178.2 39.0 %
Dallas None 391.8 544.7 39.0 %
Phoenix Natural 159.8 244.1 52.8 %
Atlanta None 906.0 1,397.4 54.2 %
Charlotte None 475.5 741.2 55.9 %
Houston None 429.3 681.7 58.8 %
Las Vegas Natural 64.4 135.8 110.9%
ru ra l to  e x u rb a n  uses. In a ll th re e  cases 
w h e re  n a tu ra l c o n ta in m e n t is p resen t, 
Las V e g a s , Los A n g e le s , a n d  P hoen ix , 
the re  a re  fe w  p o lic ie s  re g u la tin g  d e v e l­
o p m e n t b e y o n d  the re a d  o f  u rb a n  se rv­
ices a n d  in fa c t b e ca use  those  a re a s  a re  
g ro w in g  so ra p id ly  on e  m a y  e x p e c t a 
c e rta in  a m o u n t o f d e v e lo p m e n t to  seek 
u n re g u la te d  la n d sca p e s  even  if  th e y  
m a y  be  m ore  e x p e n s iv e  to  se rve  fo r  la ck  
o f  s a n ita ry  sew ers  a n d  p u b lic  w a te r. In 
a d d it io n ,  the  b ase  o f e x u rb a n iz e d  la n d  
a m o n g  these m e tro p o lita n  a re a s  w a s  
sm all in  1990 re la tiv e  to  o the rs  -  so a 
sm all c h a n g e  in  the  a m o u n t o f  la n d  e x ­
u rb a n iz e d  ca n  a p p e a r  as a  la rg e s t p e r­
c e n ta g e  c h a n g e . In c o n tra s t, re la tiv e  to  
n o n c o n ta in m e n t, s trong  c o n ta in m e n t is 
a s s o c ia te d  w ith  lo w e r  leve ls o f  c h a n g e  
in  e x u rb a n iz e d  la n d . This is co n s is te n t 
w ith  e x p e c ta tio n s  th a t r ig o ro u s  re g u la ­
tio n  o f  la n d  o u ts id e  c o n ta in m e n t b o u n d ­
a rie s  shou ld  m ake  e x u rb a n  la n d  less a t­
tra c tiv e  fo r  d e v e lo p m e n t.
Exurbanized and Urbanized Land 
Population Density Change
In d e e d , o f the  1 2 m e tro p o lita n  a re a s  e x ­
p e r ie n c in g  the  g re a te s t in c re a s e  in co m ­
b in e d  d e n s ity , a ll b u t tw o  have  som e 
fo rm  o f c o n ta in m e n t. W e  e s tim a te  the 
s ta tis tica l a s s o c ia tio n  b e tw e e n  c o n ta in ­
m en t o f a ll fo rm s a n d  c h a n g e  in co m ­
b in e d  p o p u la t io n  d e n s ity  b y  a d a p t in g  
the  g e n e ra l m od e l d e s c rib e d  a b o v e  to  
y ie ld  the  fo llo w in g  reg re ss io n  e q u a tio n :
E + U = -0.04 + 0. 10N(0.03j +
0.06W(0.03) + 0. 13S(0.03)
w h e re  a ll fo rm s o f c o n ta in m e n t a re  sta­
tis t ic a lly  s ig n if ic a n t a t  c o n v e n tio n a l lev­
els (for N, W and S = p<0.05j, a n d  the 
c o e ff ic ie n t o f  d e te rm in a tio n  is 0 .53.
These results a re  a lso  in te re s tin g . 
W e a k  c o n ta in m e n t is seen to  h ave  the 
sm a lles t c o e ff ic ie n t w ith  resp e c t to  
c h a n g e  in c o m b in e d  p o p u la t io n  d e n s ity  
w ith  n a tu ra l c o n ta in m e n t b e in g  second . 
S tro n g  c o n ta in m e n t has the  la rg e s t c o e f­
f ic ie n t w ith  resp e c t to  c o m b in e  d e n s ity  
c h a n g e . The ou tcom e s  in  these re g a rd s  
a re  co n s is te n t w ith  a  p r io r i e xp e c ta tio n s  
o f  the  m a g n itu d e  d iffe re n c e s  in  a s s o c ia ­
tions.
Tab. 2: Exurbanized land change by rank 
(in square miles).
Review and Implications
A m o n g  the 35 m e tro p o lita n  a re a s  a n a ­
lyze d  here , a b o u t a  th ird  have  som e fo rm  
o f la n d  use p o lic y  c o n ta in in g  the ou t­
w a rd  e x p a n s io n  o f  g ro w th  a ro u n d  them . 
Three a re  n a tu ra lly  c o n ta in e d  because  o f 
o ceans , m oun ta ins , p u b lic  o w n e rs h ip , 
a n d  w a te r  cons tra in ts . Three  o thers c o n ­
ta in  u rb a n  d e v e lo p m e n t bu t a l lo w  lo w  
d e n s ity  e x u rb a n  d e v e lo p m e n t ou ts ide  
co n ta in m e n t lines. Five c o n ta in  d ire c t 
g ro w th  in to  a re a s  c o n ta in e d  b y  b o u n d ­
a rie s  a n d  lim it lo w  d e n s ity  e x u rb a n  
g ro w th  b e y o n d . The re m a in in g  24 m et­
ro p o lita n  a re a s  d o  n o t e x p lic it ly  c o n ta in  
u rb a n  d e v e lo p m e n t a n d  os te ns ib ly  a l lo w  
if n o t e n c o u ra g e  e x u rb a n  d e ve lo pm e n t.
S ta tis tica l a n a ly s is  show s no s ig n if i­
c a n t a s s o c ia tio n  b e tw e e n  p o p u la t io n  
g ro w th  a n d  p o lic y -d r iv e n  u rb a n  c o n ta in ­
m ent. This im p lie s  th a t c o n ta in m e n t p e r 
se d o e s  n o t im p a ir  g ro w th  a t  least w ith  
resp e c t to  n o n c o n ta in m e n t. In d e e d , sta­
tis t ic a l a n a ly s is  show s th a t n a tu ra lly  c o n ­
ta in e d  m e tro p o lita n  a re a s  g re w  fas te r 
th a n  n o n c o n ta in e d  m e tro p o lita n  a re a s . 
W e  c a n n o t sa y  th a t c o n ta in m e n t a c c e l­
e ra tes  g ro w th , b u t w e  m a y  be  a b le  to  
sa y  th a t it  d o e s  n o t im p e d e  it. This is im ­
p o rta n t b e ca use  it  a n sw e rs  those  c ritics  
w h o  a rg u e  th a t c o n ta in m e n t p o lic ie s  w ill 
c o n s tra in  la n d  sup p ly , thus s tif lin g  
g ro w th  a n d  e c o n o m ic  d e v e lo p m e n t.
C o n ta in m e n t o f a ll types  a p p e a rs  to
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resu lt in h ig h e r  p o p u la t io n  d e n s ity  o f  ur­
b a n iz e d  la n d . In o th e r w o rd s , re la tiv e  to  
n o n c o n ta in m e n t, c o n ta in m e n t le a d s  to  
h ig h e r  u rb a n iz e d  la n d  p o p u la t io n  d e n ­
sity. N a tu ra l c o n ta in m e n t a p p e a rs  to  in ­
c re a se  d e n s itie s  the  m ost, b u t s trong  
co n ta in m e n t is c lose  b e h in d  fo llo w e d  b y  
w e a k  c o n ta in m e n t.
The ra te  o f  c h a n g e  in e x u rb a n iz e d  
la n d  b e tw e e n  c o n ta in m e n t types  is in te r­
e s tin g . W e  lo o k  firs t a t w e a k  c o n ta in ­
m ent, n o tin g  th a t the re  is no  s ta tis t ic a lly  
s ig n if ic a n t d iffe re n c e  in the ra te  o f  la n d  
e x u rb a n iz e d  d u r in g  the  1990s b e tw e en  
w e a k  c o n ta in m e n t a n d  n o n c o n ta in m e n t. 
This is as w e  e x p e c te d . W h a t  w e  d id  
n o t e x p e c t w a s  th a t e x u rb a n iz e d  la n d  
c h a n g e  w a s  fa s te r in n a tu ra lly  c o n ­
ta in e d  m e tro p o lita n  a re a s  than  n o n c o n ­
ta in e d  a re a s . A s  w e  n o ted  e a r lie r ,  w e  
suspect th a t the c o m b in a t io n  o f  a sm a ll 
b ase  o f  e x u rb a n iz e d  la n d  in 1990 a n d  
la x  re g u la tio n  o f  la n d  use b e y o n d  the 
im m e d ia te  c o n fin e s  o f  those  u rb a n iz e d  
a re a s  results in w h a t a p p e a rs  to  be  a 
h ig h e r  ra te  o f  e x u rb a n iz e d  la n d  c h a n g e  
than  n o n c o n ta in m e n t. W e  no te  lo o k in g  
a t Tab le  1 th a t m a n y  n o n c o n ta in e d  m et­
ro p o lita n  a re a s , such as A t la n ta , a d d e d  
a lm o s t tw ic e  the  vo lu m e  o f  e x u rb a n iz e d  
la n d  as a ll n a tu ra lly  c o n ta in e d  m e tro ­
p o lita n  a re a s  c o m b in e d .
In co n tra s t, s trong  c o n ta in m e n t is 
sh o w n  to  resu lt in  n e g a tiv e  ra te  o f 
g ro w th  in e x u rb a n iz e d  la n d  c h a n g e  re l­
a tiv e  to  n o n c o n ta in m e n t. If such c o n ta in ­
m en t is e ffe c tiv e , th is  sh o u ld  be  the o u t­
co m e  as som e fo rm e r ly  e x u rb a n iz e d  
la n d  beco m e s  u rb a n iz e d  (d e n s ity  m oves 
from  fe w e r  to  m ore  than  1,000 pe rsons 
p e r sq u a re  m ile) w h ile  less la n d  b e ­
com es e x u rb a n iz e d  (d e n s ity  m oves from  
fe w e r to  m o re  than  300 pe rsons  p e r 
sq u a re  m ile ). F urthe r a n a ly s is  c o u ld  
s h o w  these d y n a m ic s  fo r  the  35 se lec ted  
m e tro  a re a s , such as the p ro p o r t io n a l 
c h a n g e s  o f  e x u rb a n  la n d  c o n v e rtin g  to  
u rb a n  d e n s itie s .
W e  w o u ld  like  to  a rg u e  th a t a b e tte r 
m easure  o f  la n d  d e v e lo p e d  fo r  u rb a n  
uses is la n d  w h e re  p o p u la t io n  d e n s ity  
e xce e d s  300 pe rsons  p e r sq u a re  m ile . 
This g ive s  a b e tte r p ic tu re  o f  the true  e x ­
ten t o f  co m m u tin g  sheds a n d  is a b e tte r 
m easure  o f  c h a n g e  in  the  rea ch  o f  ur­
b a n iz a tio n  o v e r tim e . W e  c a p tu re  th is  in
o u r m easure  o f  c h a n g e  in  u rb a n iz e d  
a n d  e x u rb a n iz e d  la n d  d e n s ity  b e tw e en  
1990 a n d  2000. In th is  respec t, a ll 
fo rm s o f  c o n ta in m e n t resu lt in  h ig h e r 
ch a n g e s  in d e n s ity  than  n o n c o n ta in ­
m ent, b u t the re  a re  in te re s tin g  d if fe r ­
ences b e tw e en  c o n ta in m e n t types . The 
g re a te s t c h a n g e  in d e n s ity  is a sso c ia te d  
w ith  s trong  c o n ta in m e n t, w h e re  d e n s ity  
rose  a t c lose  to  tw ic e  the p a c e  as fo u n d  
in n a tu ra lly  c o n ta in e d  m e tro p o lita n  a r­
eas. This is in te re s tin g  beca use  on e  
w o u ld  e x p e c t n a tu ra lly  c o n ta in e d  a re a s  
to  d e n s ify  a t a fa s te r p a c e  than  a ll o th e r 
m e tro p o lita n  a re a s  -  c o n ta in e d  o r  o th e r­
w is e  -  g iv e n  lim it la n d  s u p p ly  a n d  
g ro w th  ra te . In s te ad , w e  f in d  s tro n g ly  
c o n ta in e d  m e tro p o lita n  a re a s  d e n s if ie d  
a t a fa s te r p a c e . A t the  o th e r e x tre m e , 
w e a k ly  c o n ta in e d  m e tro p o lita n  a re a s  
d e n s if ie d  a t a m uch lo w e r  p a c e  than  
o th e r fo rm s o f  c o n ta in m e n t a n d , based  
on the c o e ff ic ie n t, re a lly  n o t m uch m ore  
than  n o n c o n ta in e d  m e tro p o lita n  a re a s . 
This is re a s o n a b le  g iv e n  la c k  o f  d e v e l­
o p m e n t c o n tro ls  b e y o n d  c o n ta in m e n t 
b o u n d a r ie s . The fa c t th a t th e y  d e n s if ie d  
a t a h ig h e r  p a c e  than  n o n c o n ta in m e n t is 
nonethe less in te re s tin g .
These US e x a m p le s  a re  in fo rm a tiv e  to 
fo re ig n  a u d ie n c e s , d e s p ite  p o lit ic a l a n d  
e c o n o m ic  d iffe re n c e s  a ffe c tin g  la n d  use, 
such as ta x  a n d  reve n u e  system s. US 
co m m u n itie s  re ly  h e a v ily  on p ro p e r ty  
ta x  assessm ents a n d  less so on  in co m e  
taxes  -  in c o n tra s t to  m a n y  W e s te rn  Eu­
ro p e a n  c o u n tr ie s  w h e re  c o m m u n itie s  
re ly  h e a v ily  on in co m e  taxes. This 
m eans th a t in the case  o f  the  US, in ce n ­
tives th a t e ffe c tiv e ly  re d u c e d  p ro p e r ty  
ta x  assessm ents h ave  im p lic a t io n s  fo r  lo ­
c a l g o v e rn m e n t revenues. Low  d e n s ity  
d e v e lo p m e n t ( i.e . ,  s p ra w l) in the  US 
th e re fo re  has d if fe re n t fis c a l im p ac ts  
than  th e y  d o  in o th e r co u n tr ie s .
The a v a ila b le  e v id e n c e  suggests th a t 
u rb a n  c o n ta in m e n t p o lic ie s , e s p e c ia lly  
ones th a t a re  r ig o ro u s  in m a n a g in g  d e ­
v e lo p m e n t o u ts id e  d e v e lo p m e n t b o u n d ­
a rie s , a re  m ost e ffe c tiv e  in re s tra in in g  
e x u rb a n  s p ra w l in the U n ite d  S ta tes. U r­
ba n  c o n ta in m e n t ca u se d  b y  n a tu ra l c o n ­
s tra in ts  a n d  those  th a t w e a k ly  m a n a g e  
d e v e lo p m e n t b e y o n d  u rb a n  s e rv ice  lim ­
its a re  a lso  e ffe c tiv e  b u t less so. W h a t  is 
n o t kn o w n  co n c lu s ive ly , h o w e ve r, is
w h e th e r  u rb a n  c o n ta in m e n t e n h an ce s  
p ro d u c tiv ity  o f  ru ra l la n d s c a p e s , re­
duces  p u b lic  fa c i l i ty  costs, red u ce s  trans­
p o rta t io n  d e p e n d e n c y  on the a u to m o ­
b ile  w h ile  a lso  re d u c in g  o v e ra ll trave l 
a n d  a s s o c ia te d  a ir  p o llu t io n , a n d  in­
c reases  e c o n o m ie s  o f  a g g lo m e ra tio n  re­
su lting  in h ig h e r p e r c a p ita  incom es. In 
sho rt, w e  c a n n o t s a y  p resen tly , g ive n  
a v a ila b le  e v id e n c e , th a t the re  a re  m eas­
u ra b le  b e n e fits  d e r iv e d  from  c o n ta in ­
m ent g ro w th  o th e r than  s lo w in g  e xu rb a n  
s p ra w l. These a re  issues th a t re q u ire  a d ­
d it io n a l resea rch  th a t a lso  a c c o u n t fo r  
o th e r m e tro p o lita n  c h a ra c te r is t ic s  in flu ­
e n c in g  g ro w th  a n d  d e v e lo p m e n t p a t­
terns.
Note
[1] It is not "sprawl" that makes Los Angeles 
what it is; it is actually the most densely set­
tled metropolitan area in the US.
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